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Abstract (Basic): EP 807818 A 

Measuring the nitrogen oxides (NOx) concentration in a gas 
comprises: (i) decomposing and measuring the amount of oxygen generated 
in a sensor comprising a main pump (60) including an electrical pump 
cell (6) with a substrate comprising an oxygen ion solid electrolyte 
(3) and an inner pump electrode (5) with an outer pump electrode (4) 
formed on the inner and outer surface of the substrate respectively. 
The main. pump treats 02 contained in the measuring gas introduced from 
an external space by pump processing on the basis of a voltage applied 
between the inner and outer pump electrodes. An. electric signal 
converter generates a signal corresponding to the amount of 02 
generated from the NOx contained in the measuring gas after processing 
by the main pump which has a pair of detection electrodes formed at the 
side where the measuring gas treated by the main pump is introduced; 
and (ii) introducing the gas into a first inner space (2) under a first 
diffusion resistance where the inner space communicates with the 
external space. The 02 partial pressure is controlled in the atmosphere 
in the first inner space (2) to a selected low value at which NO is not 
decomposed by the main pump and then the controlled atmosphere of the 
first inner space is fed into a connected second inner space (9) under 
a second different diffusion resistance and the atmosphere is converted 
into an electric signal equivalent to the amount of 02 generated by the 
decomposition of NOx contained in the atmosphere by the electric signal 
converter. A first 02 concentration detector is placed for detecting 
the 02 partial pressure in the second inner space and the control 
voltage applied to the main pump is adjusted with respect to the output 
of the first 02 concentration detecting means. 

USE - Used for measuring small amounts of NOx in gases containing 
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— ^bhibse* > -7 - ^igtc r # > f > ysaa s tiictem 

XA5igA3 ftSf JCC|£W 6ft/c— *t©&tBS®£W 
0. S5ie£tf>7'^KKT*>t->y^3*i/c&©l!* 
8>fi£*7* te^S ft 6 N O x ©#»?*> -S mijlTcK: J; *) ft 

^6&«J£#*£Jil— ©?mmtt©TK:iSi*. B5BB3E* 

sou 

tfi© N O x ©#JB& S I >li £7c<t <fc 0 * ffiS©* 

g?5B*— ©F , 9a5^f«:»H©Jl£(»ffiln J S:/M/-CiSjl3 ti 
/c^^rtSPI^ftc. ^-©StSRiSS^ffi#S«:i5W. 
^-©^^^^^©W^CS^ffiCCS^CiTBB 

iBi'to 7 -^s fcEnflD 3 txiumms. *m\Lt ici* 
{mm 5 ] iij!B£*> ^secEnflns ti imwms. 

omittf. B«iB^H©rtgpSB?rt©Bl3SiSS©^3£^ra 
rtCCtoW Z>&fH&K.m-rH.>xlTt>tlZ>n&JS 4 IB«S©S[ 

3RK<b«8©ace*ffi. 

©*SU t^W-fe P. % 4 lBJS©S3RKIt«»© 

r^— ©rtSP^tcii^ 3 *it l > iiB^ 4 7^Mia^31 
6 ©I >f n*>-^lCi3tS©^3RK^!B5©SiJ5c^. 

[»W©f*«B^Sii«] 

[000 1 ] 

sfc©r**. 

[0002] 

[«£*©«*] St*. «SJ5£^^*©S*BMb^ (N 
Ox) L*. *©KitC»^-rS«3R*«:»I5E^ 

■2,C£(CJ;»3. &ffl5£#:*i*J©NOx«£2fc«>£>J:5K: 
IxfcSJS^tCKlbTtt. Wilt ai3CC^T«t^& 
3-a^/S^?p^5a^$fiO 6 7 8 7 4 OA 1 (CSBiSSn 
XK>Z>JSi£fi s ta l 2tlXI,>i>o HI 3tC*jC»"C, 8 0«N 
Oxt^tt*,?. i^>^#H;6 0«!:^Si{t#^# 
S7 0i=&ffix.ri.^. ^#>^©60tt. 
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>£«t4@#iiftSSta> £fr 3 i . 3 ©f*9* 

KlIBift? tl •S.rtfiiJ* > 5 RD=^(9J*> 4 *> 

* > 7^6 5 £ JUIJ* > 4 OKtC«j® 7 6EPJJ0 

sm^s:»^i9:7 ott> -^^f!iia^>^i26 o 
e> y&ss ttfcteSJStfxjwSA 3 ftfcflWK 

S:lt6n/£:-^<D«ltbmSl 1. 14^1, fiiSfiitf 
N O x<D^)B*SCWi®7n«c J: 0 *fcSW 

fR©S(cct.i;/c«SMi-sf £»£T & fc©-c* •*>. 

[000 3] il£*K:tet,iT». C©NOx-fe>1f8 0 

-c*». Busa±^>^"*ae o«c«fco. iuiBSr-©^ 
2 ©srBm«£©K*#E* n oAixamK^sti 
jsfr t immG&^&icM® u vXti-ctfrie^— ©wsbs 
2 nom® s hfctia* , » - <ommvm qza 

ffi 9 KiS * . mSUf #£Jft#fii 7 0 K <fc Q . ft^HSlf 
©NOx ©#*?*>* uttiiTcK: J: 0 *K3R©SCt 

gJRBMb ! 83-£« I JJ£l,-Ct,>3. 013tC*J^"C> « 

0 il»^XgSSf?ll 1 5Ctftg-r£«&l 1 
t©ra©M3Rt8S^Kl£;t;/<:eS^V l^aissn, C 
©jaS2>V 1 «r»f3E©fiK*IJfflir«)«fc J 5tC3E*>7^K 

(0004 ] 

[«l«*i«8lL,J:!> tr^SRJa] UfrCtt&t,. c© 
^STOitStS!6S«7. mt3W«S«M©SMS,:tf;* 
^©KJR^x^^K^x. *liSit?©fiaff=S:5E£K:l&:£ 

dOT'siBcs- ©rtsu^f 2 icw?zwitmntf> 

-©rt§B^2rt©#H§l©SLft > 

•te>^3R^iaffi©^ttc#^«ffirStt-^S^XfiX^ 
©tett^»©^<k. «ffi-*>@#ffi«ft©*m$g:fb. «si 
<t^*>^-bJU6 ©*a«(i©^ffl^r l t^/x 
iga©3p^ffiittte<E»&uc4^©a*«:«t , D. ^-© 
rtsu^r 9 ^mx$ n*^^©ffisRiae?r-sffiK«i}# 

«M^#x*©N Ox &«^tttt. tt~<Drttt 

^r9-«A3n4«X©ffieRfSS««t^{cr^. N 

o x fitc*tit» L fcaa^s^^is 7 o k. «t ismft^ 

(013tB. dO^SSffll p) 0^-^7-f>fcf 
tlSCiK&O; «rK»a©NOx©j9J5£«:B^#%^ 
m>ismtt£->tc. *fci£tc. »9J5£^4i©7k^S\© 
ffi*i^<fc*£. JP8Btfc««:*S^— ©WSP^r2W© 
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O x ©#JS$-C#S£f 5 SSR©-SC*J7K3R £ < IS V XiSft 
Sn-SCiCCftO. -Mi«9NOx©Ii]SffiK:^?:^-r 

[0005] 

[!$SI%li?&T &/<:«>©#©] ^?flticne.©t££* 
<DfflJEfctt<DXj£*»i*T * ©T* o T . mm#X 

io fb(cJ:*Seafcd>ti:<,». *fc<st>Tifttt&©gJR8r{t&© 

(NOx) ^r^ttLi*). •e©Rgtc^r-5K3Sfi€rS'J 
^r-5Citcj:»3 > «SJS^x«ti©NOxa?r^fe-5<J: 

K»(*©rt^(cie8g:?^-Jrtfljjj<>^ 
«sr * > 7-*e^ a s «su t^w >i 
fi-^. tt^rafr6SA3nrc««>J5£:tfxK:s 

^ratcoii $ nfc^-©rtsp^^f «c . «frge^^2gra*> 6 

^KKJ: 0 . l5rge^-©F*9S|5^©^Ha4'©SOR»E 
30 «:NO*iSI»WK:»»?5i7»<cl^5e©ffic^|itc(HRai 

©(*3SPS0t«:«*, i5iBmmm#^»^Stcj:0. 

ffi£\+©N O x<D^m$>i>f>^tMyclC^ i»3R 

©Stcft.i;/cmSv<i#«:SS»>-r^c«i:K:«kO. 
7.t^©^5R»<b!gs«rS'J^r-&^K:ij^'r. Mia^— © 
?9SII2Bfr©BS3R«S*«IUl-r -5 3r-©BSRjfi£&m*& 
€rSSW. g^-©»3RifietfetH^©tll^tC»-^l,=.-CgtF 

la^jjo^stcEnJras ^-sftilfflJSiE^siE-r c t z 

40 «Fa4ir-5»^sS»{b«»©j»J5£^ft. *iffl«34a.6. 
[000 6] &tc. *»w«:«tn«. ttSM^cf© 
S^BMbifiJ (NOx) *©R8<C|fe£-rS 

rtffli]*> ^Sffiscif J^-ffliJ* > ^Sffifr ft 4 «SWb^W 

50 aQffi-r*£tf>7"3M3<i:. — ^*s|flI2S#> ^stcr 
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> f > ^jtag <* ti /c«S"JS** x &m A S 4a S fiM tcift 
^ft*:-*t©l*tB?iei£WU b51E£*> * 
> f > i/j&S 3 ft/d£(D«8i]S #XtcS$ ft £ N O x © 
#fi¥* 4 1 »tt aBctt: «fc K) SKJROfitcit, C tc&fa. 

n/cm-©rta5^fccis*. giriBSffWi-sf 

?g= ©ft SB^mtt. 3f|-©BSR?S@Mfctb#8£fS:tt. i£ 

[0007] ±ieu/c«ies©-fe>-9-K:*ji»Ttt. m— 

AajBf»©*nftl&-2©fl<c r * tctfXD^&ttc it? & 
l»©-?***>6. ttSJ5£#*ifflfi£©@$ri8 

t*W^rt«B2Wi*aK:B« 6*ifcK3R#E<*tti3Ma«: «fc 
&7 F'< 7 jrftlfli (tt0MMs£tF/SfcU:!k&M 

» L/ r uff ~©i*jas£g?© APia&©ssa3v©tfetH#8 

sp*iT^t>©-c<*>*. ^-©rtaJsmoKJRiSStt'e-© 
ad <rn.te.mv i - ©ft as^B'Tft ©sa tc .j; qxk 

Wtc^-©ftSp^r©^Ha*^R5r4^ot,>-c^ L 

it toenail iosB#ra©s^ffit-r 

88CC«fc»3a«-T4©!W2* tA». 
[0 008 ] t©SB-©ftSB£f?r©An]ia#©£B^, 

*— ^jciwarrtitf. tN&©flE*ttfK(c*5t*&&tt©& 

tbEVsHD&mZ&xmiELtcCtLtjiZtcit). g«>-C£ 
[0 009] 

[*M!©Xtt©&B] Hl«ii^H3tt. 
(CJBt,»SHz>1f©^Wfc»^*^TtftHjiar*.&. S 

lCCisDT. &^<t&£-t©S8§J£#T*.5&3R£* 
^tyatJJg^^ «*-©t£tSdg!SaJ 1 «rii rm-©rt 
SB£f?t2 (c*A^ti 4. m-©(*98P2g^2tct*. i?;U=J 
-Tl?©S-©K5R-< *>G«tt@*S«St 3 K-*t© 
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ftffiijtf 5 Remfll#> 7*«S4 *Kl*T tc*« 

«{tWJ*>^-bJl/6 <rWr*3E#>^#a6 0 ©— 2r 
©ftfflij* > T'Sffi 5 *s|£8i— ©ftaJ^m 2 CCRM is 
•5 . C©*SWt/*tt!K >7"-te;U 6 (C*S7 *» 6flJ8PmK 
=£:En*rDL/. ©rt»^2rt©*H»*BHITOiJ>fc<.» 

jEH(cff9A:<e>(c. ^-©fta5?g3T2fticiatct3:^sn 
x *) y^z)i 6 &mz.zwz*fflw it t> 

10 &i»„ 

[00 10] C©£5CCts-rtt*rta-C*£Hj|M>* 
§P»4IX<9^n/c»»J^^^tt. *:2©ttflkiEffi»8 

=&aor^-©ftgi5^9«:«A3ns. 3?-©ft2P£ 

WBftl 9 tc -**©«$ 1 0. 1 l*|fttt-Ctt*M)ftt 

g«^Ul#ST*4««{b#KH2JH 2©— ^©«ffil 0 

Drnmuris*) . c<D j z%.ivzm*z>i i 2 ©it§s*>v 1 
3&«fffi©ficcJ5c*««:-e©Hj**«a<t*Wj)«>^-feii' 
6«smimi££EmnT£m®7^:7^- k;<??o-co 

20 £>. cti(cj:0. »-©ftSiJ2^f9ft©SllRiSK{*. 3* 
-©ftSB2BT2F^©<t#©*T»J'<ai-r2,tB^«:t5'<. M 
«£*/**«©«**** 4Ci;!iiiU<^j:< «tS. 
C 5 bT»6n/cm— ©ftgU^gf 9$©»SJ3£#*tt. 

s»<§-^a:m#S7 o-c*s«m{t^w^>^-fe;n 3 

©S&-©rtg&£Bf9«cBS-f *-;£©t*a««l 4±t? 

•c. mz.\t— musm (no) tt. ^scr*r«t^tc» 

ISSh. *©lS**B5-r-5K«^ffl«Si 43tP6*tg 

30 ©SSS£4a-SSSEffi{CJ:iDNOxS;*i3RJi6P>*i4. 
[001 1 ] 

[<tl ] 2NO-N.+0, 

[0012] B2ajR=©naa^9itt£Rt?6tis 

^«!:U^W%^L-r*j0. *©ffettiai©«fiK<tl5I— T 
*>£>. 02©0«-Ci3:. ^Zl©ftS|52g^f9ft©K3ftifie[« 
mo. 11 IBlK:EnflnSti53f3e©WEK:J:5ffittlE 
IHSSS;i0-C«IW$n. -(©R||i«Kfl«t9?C©fllK«: 
■S«tc*©Hi* =&*»{t^^> ^Hs* 6 CC*fii8J«EE* 
40 E0tt]-r.S«iS7 ^7 ^ - K^*7 ^ 

[0013] a 3 «K3RifiS«lfti^l8*^ ~ ©WSP2 

wtta«©*=©rt»^rt«:Rwfc«iaE*s*r. wm 

fei3*\zm—<DW&mm 1 *Mo-c»-©ftse^f2 

2KB, £?^3^7«©jp-©WR^4->£aittil(M 
.WK 3 K-*f©l*9ffliJ* 5 R^?H1* >7-SBffi4 

«r»wr a b^M^< > y-b ;L- 6 ZZ#> 7 
6 0 ©-^©rtflPJ=i<> T-mffi 5 *s^-©ftSP^3f 
2(C»ML/-C*s0. C©m^b^!K>^-fe-iU6tc«iS 
50 7*>e>f!rir<S!SE?rEniraU ^— ©ftS(J^f2rt©S:Hm 



*£l»0>*lfc«ffl5e:tf*tt. SI=©ffi:ff«5i/iSfS 1 6 £ii 
o-C^=©F*gSCSm 1 7&CagAi*ft&. SfHClEtMSta 
SCI 6 tmH©(*iSI52^f 1 7©«|jgtt. SJ-©fi£tHgCi 
SB 8 tS&ZLCDrt SB£j?f 9 ©tili* i lilJIB)— T 4> SCtJ^ 

[00 14] 01 ~~2£|5)1$tC. ^©rtSPS^fl 7 

tc-*t©s®4 o t 4i srssMTttSK^ss&Hma 

-C*2>«»,<t^6 ( J-fe^4 2©-#©«@4 OtfKSOT 
*S0. C©®S<k#:W-fe^42©Sfii40. 4 1 R8KEP 
JJO 3 ft & HfrS©SEK: «t SffiifcPBSf^iii&PBfr ^©fficc ft 
5 ©Ji)^ £S£U t3tfW<> ^-fe Jl/ 6 JCftl]fflI«BE £ 
EnJJDT-5Si!S7^7 •< - FA, fLX^Z. —J}. SI— 

©rtsp^m 2 -c^ap^<DiuR«i»4Ati/ctt«3e#x» . 

Siroifcfittgfcg&s *a-»-a(li:©rt«eSBf 9 te 4>iSA 

«a«*S06*S7 0T*«**<t1tB«j!j<>^"-feiH 3 
©SI-©rta5^9KSMT'2.-^©^Ul«ffil 4±r 

T^ttrSKStftftHttS 1 4^6SSSfi 1 1 fcHT 

s»*'^??«Eigpa i 5^a*/d$n. ^©psifcft'&sjfc 

ifitCfc 0 NOxl#fJ!)6ti5. 
[0015] H4 ttSJ-©l*3gB£i?r£8JH©l*9BBSf5>r 

®A3ft*. CCr*81S#©K**l&frft/cttSJ5£:tf;* 

k. s?H©ffi:tstfiet§p i 6 =&iioTSiH©rtai^ i 7 

(c*A3 ft*. C C -CSIH©l*38P£flFr 1 7 A<D#HAl 
tt. !8RiiaMB(#&fe*TO<eftt-te'l' 5 2 tc «fc 0 Bf 

5e©SHStca-5W4««:s«ai$ti4tH^tc. *-©a 

7 K7 - FA y >? 3 ft. mEJDPffigffi 1 7 t*9©»3R 
S*i<fc9jESHcfM8P3ft*. C 9 LXBrnrntiEMtcffl 

w 3 nfcasjs a . sb -©ffitsagtfiSB 8 *a t si 

- <DI*3fl@ffi 9 CCA 0 . «a<t ^SOft^lS 7 0T*SS 
«MtWj#>^-fe*l 3©Sf-©f*9SPS?r9K:SM-rS 
— 7J©tSffiSffil 4±TttJffEffi(Cj:S*>. «Slr»»a 
StcJ:Sjl7^Jfltc£^T^r*lMWtttii*«l 4 
*><E>Sig«ei 1 £S?SilU/;%£tt3M 1 b^&frtc 

[0016] 135 »B4 ©«fiJ5©-*(*«r* «3 . Sf 

—<Dtmimmi. si-©rtgB£3T2. m:=©t£fMg!n 
»i6. m=<Dn&gm 1 7. si-©ffi:fiisia8B8. *j 

^«fc^>«:«R£Lfcfc©r**. C©<t^fC«lsEri<h. 
-te>1M^«:^J5!Er4rtSiJ3gm©Sffl?:/h3 < "C* •&© 
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1 8*«iK3*i. ^©sgccsni^sn 

6. 

[00 17] 061*. ±IBLy/cBI2{CiS-r«fiStC*sl» 

-e©te©flto£t;£. B2£isi— 

(^SP^BFr 9 ep©a»J3E#^tt. *aiflH9£a?i2 7 0 V 
10 4>&*ftlft5*tt-k>-9"teJl'5 5©Sf-©rtSP^f9«cB 

g-r s-^©tfem«ei 4±-cttMH'pffl(c«t-,t:. -» 

<tAK (NO) li#»?3ft. * SttllMHi 

1 4 tamsffi 1 1 ©ra©e«^(c«t 0 n oxiw 

[0018] 07tt. ±SeL//ca2K:^-rfltfi£K:t5t,i 
X. mamm 1 4©±«:^?L»ffiS5B 5 7 tlftttfcffi 

(«HmJl»g|4(cffiS»9i(cnr'&M) r*t». Ch 
it. &-<Di*}&2ffi 9 SC/MJ - (DWbH&mm 8 * f»?L(* 
-C^L.fcfc©<b(,^Ci*i-r*.S. -e©f6©»fiR«. 
20 H2iH— C*i. *^c. coJ^tr-brslHIiT-ttAtc 
iac^r. Sf-©f*3SC^Bf 9 iSJ^©ffi«tffi!ASP8 «r^fL 
*t7i79^ f— flcWtC^fiJL L. . C ft =©F^gB^ 
Bfrl 7rt&cffig8:T*C<hfc-C*.5„ IK, SB~©^gp^ 
M9 tSf-©j!£«?fiCiSP8 4. ttMS*/afc«3ti*« 
^fg^tft^l8:7 0©«S1 4©?-?Lg (Sv?L^. fiWL 

*5. H7«. 4cmi«qi4«c«««9ilcg8-r%Mrft& 

*». *Kgt*3Bl«:^S^«:B8L/Tt>. WAl*. SI". 
©rtSP2m9 iSI— ©ffi«JStA8P8 4^?Ltt-fev 5 v t> 

30 xr—<*M{c^b. cft*B-©rtSB^2rt«:Elft 
-r-scifc-r*. */c. gi-©i*iSPS3r9 Asr-©a£ti 

fi!nSP8*. «»M*fx«:iifi3ft4««f5-^^^S7 
0©Sffil 4©^?LS (§V?L*. »?LS/ii') ^33^f 

[00 19] @38«*^CCffll^H2>1f©Brffi<ka"J 
3eBH©-«*wUrt»5. SJ-©i£fij(StnSB 1 
-©^SP2£HiT2{C*ASft/c«8iJ3£^^«. SSlfb^W 
7)<>7-t>l>6 (ii|<>^R6 0 ) T^WflWRtB 

40 7-«ffi4irtfflj*>7-«S5©iffl«:Epai-r*waE 
r>7 - 2 ir-Y>f-^^s:»s3ft. tt«S22r* 

iS2 3©ff5£©«E<t:J:b«ly/cttl^*m^ft2>. Cft 
tc«k-;.-C«t*ef5£©B{3f5iaff<!:<c^/caai5£^Xtt. SI 
-©fi£ti{ffi!nSP8?:ji-oTSg-©rtSBS3r9tCA^. SI 

<t*W-fe* 1 2 tcfT£©S)I ) S:SSt2 4d>6EPttlL. -t 
©IS©^>^«S£«:fiei2 5, r>7'2 6T^tHb> 
tn2 7 4=>>7 t >-!^2 8©«t»0ffi*SL. «©2 9© 
50 B?£<D*E£ft«M3 0-?Jt)RU -?-©Ul*K:<fc 0 



«tr>r^-©rt8S^9F«9CDS:HM«rS^kb. NOx 

*W!Wt*WJt«>^-teiH 3©*>7'®ffi<!:GT*£ttJ-r 

5£*£C<LT?IlSS©3yi£fifr±-e**. £-©rt 
SP^BFr 2 f*3©fl ffljtf > ^mS 5 <t ^-©ftSB2E3T 9 1*3© 
SSSIOW:, NOxKflOTf»t&r£tt©<St.>*m. Fix 

UAujwjAu-pt^io, nox*&hjt*® 
h<h-rs©#*?*n>. 

[0020] 

H8O^J$0*>ihb£U@e£flli>fc*l££. 013* 



(6) tt&m 1 - 1 0 - 3884 5 
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#V 'J >x>i»tRMgf*'x«©NOx?:g | ]^ 

o <aa<t96w«p>^-fejn 3) ©tf>-7'mss; 

1 1 ra©mE4v 1 . «*Ut**J-fe* 1 2©$^! 
E£ V 2 . *s «fc O'^fU b55ffj > 7"-fe ;H 3 ©ffi^SE 
4V3tl. Ctt<bVl. V2. V3£SU©<fc^Cb 
tc. C ©<£*£. 09-0 1 1 CCtjVS". &*J. 0 13© 
10 -te>1fCli, ©rtS|5^2rt©gt3fti5S«»— ©F«9 
gp^2F*9CC-^©«@*53Sai^-5.4H4M«IUl#l84 0 

icj:o*«3ftT<, >&©*?*•&. 

[002 1] 
C*l ] 





«1 (09) 


012 (010) 


ft3 (0 1 1 ) 


V 1 


3 0 0mV 


3 0 OmV 


3 0 OmV 


V2 


400mV 


40 OmV 


4 0 OmV 


V3 


45 OmV 


4 3 OmV 


4 3 OmV 



[0 02 2] 09 5<C. 0 1 3KStt 

*©«tfix©»js^«r«. ttaws#x*©B8ftiae#± 

WSo-cos/c*. »fflj£#**©»JSSg|£aiaMbb-c 

<>> HSv{I-sf&tfcNa7 0 

3) lCtiltiZ#>-7B&Lifimtei>Cbm< . fflSWffi 

c©^-c««a<t#ai»#s©es^<!:En»i«iv 3 <t 

[0 023] 01 0«1*JC»T<>. 0 1 3©^©»fiS 
"Ctt. «i»SX/^*©K3Rrfifi^±S-r<5) <t . 8H8D© 

«t^«c«a^s*s^e (mafb^jjo^-b^) 7 0 

JafcttU 08{C^-r2*:»|B©^-C«. iSfilCtc^ 

£»#87 0 (ssutswtf^-r-feji/i 3) Kdsn** 
JJHSEEV3 tzmu< b/cfe*. ssm-t^ifc^a©* 



[0 02 4] 01 013 

6tflSF©««:«a^3afe^a (m$Mt*m*>7 

-bJl/) 7 0Ccatn-&Jt<>7-«tfc*sjlSii>L/-C-KS*s*9^b 
30 n^c. Ctii*. ^-©F«98B^BT2l*3r-*©«jSt«:J:0 

-©rtgC^f 9 ^<fc 0 «Af 5 C £ iCfi Ztc&K. . 
&-<m&gm 9 rt-C©¥aiKJR#EE#fiT u . ms- © 
ftgpSSjf 9 rt£i?r5£©«0&#fiE*iNI#-r hic&lc&Jgti 

08 CC7f;T^Hj©^a£Ttt. m~©ffi:»m!aSIJ8 r© 

^xa©ist> j t»jaK3:fbtcS'3< &!&<*»©£ «>£«>fc 

^-r«fcMc. te»J^^^*©K3Rifie:*i^bLrt. s 
40 m.m*mm^&7 o (saut^n*:^-!:* 1 3 > (cast 

[0 02 5] *CC. i^Un-TSBSSrSttSASHtb 
■CfflC >fc0 6 ©#l£©-tz <fc tfllHSrffl l>?et8£ 
<*^> £.01 3fc^i-«fiS;©«£3fc©-b>^*J«fct; 

i>^>«S«SWXifi©NOx=SraiB£L. gftfXfOK 

3RiasK:^T*mam#s:»^©7o (ssub^tt-t^ 

©■fe>-y-tcii(,>rti. mSv{g#^ife#S7 0*m^b^ 
so W^^T'-fe^^mmib^e'Uz^-y-bJUC^jlu/c. r«j 
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te. 136 (##feijl§) tctet^X. Vl = 300mV. V 2 
= 4 0 OmV, 01 3 (S£3fc) {C*Jt>T. V 1 = 3 0 0 

mviufc. *o>&m*m 1 2 ktst. 01 2frbt>& 

•5<fc5CC. 13 1 3©Sf*(D»RS;-Cti. teS'JS*/* 1 * 1 ©® 
&iS&a<±#-T it. &BIH© <fc 5 tcmSvfl-^fc^S 
(*5Ufc£&J-»2>-!*"te.>l'> 7 Oiaoe^)*i«^l>-C^ 

art*. EiKGtc^.t^w:, tssce^'^^oK^ss 
■^•fe^5 5) pfl©*a«^^b-rsc t*^< . 

[0 02 6] 

[IfeBJ©^] «±©iftBJia>6BJ16a>ttiI»). 
J/3S&§tfbtcJ:*£«>fciKU>. &«i>-C««!K©NO 

[Bffi©ffl*&Sil9!] 

[02] #»9J;£&KfflC>*Hz>^©&*^G£©fl!! 
©M£;nTS&9i0-C*>£>. 

[03] ^^ffiKfflUi-fe^CDS^WfltfiSOfft 

©Mfc^-rsMUH-c**. 

[14] *ftw%&t l cmi<>z>*:> j »-<om*mMt&<Dw. 
i. 



(7) 1 0- 3 884 5 
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[08] *^tC«^-5,-te>U-(D— ^TfxTBrffitH 

[09] #S£^©;£i£<Lfi£3fe©;frajKJ;*K $#*>P 
©KJWfctt^&ttJMfc^tf^fe*©^:/*!* 
ffi©X4l:*JttSLft:i'37-C4»&. 

[010] **W©^rtti«6*©*tt«: J: a. gftfx 

[011] *»H©*ttt«e*©*tt«:J:ft. Stt/x 
4>©44K£UlX(c**r 4WMk1W >^*-fe JU© > 7' 
®3ftffi©^t?:tM5U/c^77 -C*5. 

[012] *am<Dymtt£*bi»fimcii&. 
[013] se*©-b>-9-©«st©-t«*?s-rsi^0-c 

[*W©BWi] 

20 1 •••SS-©*£1fciStfigP. 2-JH-OrtagSBf. 3-*— 
©K5R-r*>£*13:B***ft?H. 4. 5. 10. 11. 
14 •■■*«. 6-*£Hb^Kj#>:7-fe;l/. 7. 2 3. 2 
4. 2 9 •■■««. 8 -»-©ttftlBSa5. 9-ft~©ft 
SffiBf. 1 1 3-«lMfc»K»«K> 

7-te;U. 1 5 ^fiteSIH, 1 6-)*=©iMM& 

JnSB. 1 7 -Sr=©l*jWaBf. 18-fc-*-. 19- 
^-©»5R>f*>e«tt@<*«KS. 2 1. 2 6-T> 
2 2, 3 0-tfc«S. 25. 2 7-t6tS. 28-3 

*3o 7o--«fiiflmak#&. 



[in 



[02] 




J_/_, 5 fast n 




(3) 



13M¥ 1 0 - 3 8 84 5 



[03] [04] 




[05] [06] 




(9) 



=8B3¥ 10 - 3 8 84 5 



[09] 
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